Effects of kainic acid on seizure susceptibility in the developing brain.
The short and long-term effects of systemic administration of kainic acid to immature animals were studied in rats. Kainic acid was administered systemically to rats of 1-30 days of age. The rats were monitored for both behavioral and EEG changes. To study the effects of kainic acid on seizure susceptibility, status epilepticus was induced in 12-, 18-, and 27-day-old rats by systemic administration of kainic acid. Seizure susceptibility was assessed 3 days later using the kindling technique. In addition, another group of 27-day-old rats that developed status epilepticus following systemic administration of kainic acid were kindled as adults. Young rats (1 day of age) developed behavioral status epilepticus after kainic acid and ictal electroencephalographic changes were seen beginning at age 6 days. The 15- and 21-day-old rats kindled 3 days after kainic acid administration kindled at the same rate as controls. However, 30-day-old rats that received kainic acid at age 27 days kindled more quickly to stage-5 seizures than controls. Rats that received kainic acid at age 27 days and maintained until adulthood developed spontaneous recurrent seizures and kindled faster as adults than controls. These results demonstrate that the effect of kainic acid on seizure susceptibility is an age-dependent phenomenon.